Introduction
Medicinal plants have been extensively utilized for clinical purposes in various diseases, including dental disorders 13 . Of these, Syzygium aromaticum, Cinnamomum zeylanicum, and Salvia triloba are activities. Eugenol is the main component of S. aromaticum, and it plays a prominent role in dental and oral preparations 13 . C. zeylanicum is also used in toothpastes and mouthwashes. They are used as in dentistry. However, allergies to materials and/or extracts used in dentistry are an increasing issue and have been subject of research 11, 12, 16, 17 .
Medications administered to teeth and oral mucosa, such as zinc oxide-eugenol (ZOE) and cinnamon, including mouthwashes, can reach the pulp tissue or periodontium after penetrating the enamel and dentin or passing through apical foramens 2 . If the medications are cytotoxic, they might disturb the function of mesenchymal stem cells (MSCs), which exist in dental pulp and in the periodontium. Therefore, it is important to study the cytotoxicity of agents used in oral treatment.
In this study, we hypothesize that a natural agent, which maintains dental pulp stem cells (DPSCs) viability, promotes osteogenic differentiation while modulating the immunological response, and that it could achieve success in regeneration during healing and may also prevent bone resorption and improve regeneration.
Although various physiological activities of the extracts have been shown, their effects on osteogenic differentiation of mesenchymal stem cells have never been assessed.
Material and Methods
Extraction of plant samples 
Effect of S. aromaticum, C. zeylanicum, and S. triloba on DPSCs differentiation
The concentration that decreased the doubling time and increased the proliferation was selected based on the results from the xCELLigence system analysis. This concentration was added into the osteogenic and adipogenic differentiation media 14 .
Images were obtained with a CKX41 digital imaging microscope (Olympus CKX41, Tokyo, Japan). The media were changed every 3 or 4 days for 21 days.
The removed culture supernatant was stored in osteocalcin (OCN) and osteonectin (ON) levels in culture supernatants were assessed using an ELISA 
Determining immunomodulatory activities
DPSCs were plated at a density of 5000 cell/ We found a reduced cell index in a ratio of 71% for C. zeylanicum and S. triloba in the Trypan Blue assay at 5 μg/mL, while an increase with a proportion of 47% and 21% was seen in the xCELLigence assay. Growth curves provide information on three parameters: the lag phase before cell proliferation is initiated after . In our study, both IL-6 and IL-10 were present in the DPSCs cell culture supernatants. When the Extracts were used alone, the IL-6 level was decreased in DPSCs. A reduced IL-6 level in response to TNF-showed that the plant extracts could serve as immunomodulatory S. triloba showed TNF-stimulation. We therefore believe that it could be a natural alternative to NSAIDs and glucocorticoids.
In this study, we determined that C. zeylanicum, as a promising osteogenic inducer, and S. triloba, as individually or in combination with biocomposites or scaffold fabrications in dentistry. We showed the evidence that S. aromaticum/eugenol reduced the osteogenic differentiation of DPSCs. Because eugenol has been extensively used in dental practice as an endodontic medication, we suggest that the concentration of eugenol should be controlled and that alternative agents should be used. Further studies to determine the mechanism of the adverse effects of eugenol are necessary to reduce the toxic and antiosteogenic effect and to prevent the failure of endodontic treatments. This study showed the biological effect of whole plant extracts. Obviously, the chemical composition and the fractions of the extract should be determined.
